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PARTS OF AN AIR CLEANER FOR AUTOMOBILES 
^ A METHOD OF MANUFACTURING THE SAME 

Field of the Invention 

, ' The present mention reXa.es to P- - » ^ « 

£or autocues an, a met h od o £ manufacturing tne same, an, 

caps an, porous nets made o £ «c y cUa waste paper an, a met h od 

o£ manufacturing tne same, wnicn are .ore economical an, 

10 „ C an y friendly «» t h ose £ or conventional air 

i „i a!! Hc and urethane. 
cleaners made of metal, plastic a , 

Background of the Invention 

TO an automobile . fuel must be supplied as a power source . 
15 In order for tne supplied fuel to function efficiently, air 
mu st be supplied to tne automobile for tne combustion of tne 
fU el. Tbe amount of tne air innaled by tne en 9 ine of tne 
automobile, for example tne air inbaled by tne eng.ne of a 
about S.000 to 10,000* per 11 of gasoline. 
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I£ dust andother impurities contained in the air are not removed 
before the supply of the air to the engine, however, they can 
damage a cylinder of the engine or accelerate the abrasion 
of the engine , thus shortening the life of the engrne . Therefore, 
5 it is required that an air cleaner be provided in a housing 
as a filtering apparatus to filter out various kinds of 
impurities. Through the air cleaner mounted in the housing, 
the dust is filtered and the air is purified and supplied to 
a combustion chafer. Sometimes, the air cleaner can be clogged 
10 with the impurities filtered therethrough. Thus, if the air 
cleaner is not cleaned or replaced regularly with another one, 
the impurities accumulated on the air cleaner can block the 
supply of the air to the engine, and accordingly the output 
of powerof the automobile can be reduced, while the consumption 

15 of fuel increases. 

Conventionally, shape of air cleaners differs according 
to a type of automobiles. As for trucks and omnibuses, the 
air. cleaner was formed in the shape of a cylinder. Such a 
cylindrical air cleaner comprises a cylxndrical external net, 
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. cylindrical —na! net made of a m« r paper 

iongitudinally — , to he ,«e„ the external 

n et and the int e Ml ne t . an, caps provided a, top and hottom 

pa rts of the air cleaner to fix and .attain the e^ a. 

B internal nets at a interval, ~* of tne caps 

including a ring-shaped rim and an iron plate. 

F urther, tne air cleaner was shaped in tne., for. of a 

-,h rectangular surfaces. The hexahedral air 
hexahedron with reccanguia 

meaner copses a hotto. plate m ade of plastic or urethane 
10 and a corrugated filter paper provided ahove the hotto. plate, 

^ filter paper and an iron porous 
or comprises the corrugated filter pap ^ 

net provided on either side of the filter paper. 

However, since such conventional air cleaners used iron 
as material of the components thereof, they were heavy and 
„ the manufacturing costs were high. Mso, it was difficult to 
rec ycle them after use, and thus they could cause a secondary 
p ollution. AS fortheaircleaner S madefromplasticorurethane, 

it too* ahout 30 to ,0 years for the™ to decompose after heing 
buri ed, and the incineration of them generated had smell and 
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poi sonous 9 as , thus caus., enormous damage to the environment ^ 
accordingly, »y advanced foreign countries retire 
th at parts of auto^Ues imported thereto should he made £ » 
environmentally friendly material. | 
Th e inventor of the present rnvention has studied to* 
d evelop parts of an automohile. which are made from 
environmentally friendly material and superior to those made 
f rom plastic or urethane. By using recycled waste paper as 
serial of the components of an air cleaner for an automohile 

In the meantime, the inventor of the present invention 
has b een interested in the development of recycled products 
su ch as panels for use as interior gliding material hy using 

-i -MrrVit- stable in thermal 
waste resources, which are economical , Irght, 

15 deformation, and excellent in thermal plasticity. 

As an example, the inventor disclosed a method of 
ma nufacturing panels for use as interior huilding material 
in Korean Patent R pplicaticn N o. wherein the method 

comprises the steps of adding a mixture of SO* hy weight of 
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„aste pulp. 20% of polite, frber and 30, of polypropylene 
£ i b ertowatertobecomeanaqueoussolutlonattheconcentration 
o£ 20-30 S /i ; distributing the aqueous solutaon to a net-shaped 
b elttoformapanel;passingthepanelthroughapairo£ engaging . 
5 rollers to squeeze water; drying the panel at a temperature J 
l0 wer than the melting point of polypropylene to have the 
mo isture content o£ 20% or less; dipping the dried panel in 
a m oisture-increasing solution and pressing it through a pair 
of engaging rollers; and passing the panel through a drying 
10 drum at a temperature of 180-200-C. 

Further, the inventor developed another method of 
manufacturing panels for use as interior building material 
and disclosed it in Korean Patent No. 378461 dated November 
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23, 1998. 

in addition, the inventor developed a panel for use as 
interior building material which had been unexpectable from 
the above patent applications and which was excellent in fire 
retardancy, tolerance to weather and moisture and . sound 
insulation and a method of manufacturing the same , as disclosed 
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in Korean Paten. application,*, 99 -X9««. 

oomprzses tne steps o £ cutting fznely 70-B5S of waste pulp 
and XS-30% of waste cotton and pulverizing them with a 
puiverizer.- dissolving S-XO parts by wei 3 ht o« antimon.al . 
5 trroxrde in an agueous soXution made by adding. 5-10 parts by f 

wi th X0-X5 parts hy weight o £ white carbon. 3-7 parts by weight 
„ f ultrafine particuXate anhydrous silica, X0-X5 parts by 
W eight of an ethyXene vinyX acetate resin emuision and 800-SSO 
10 partsbyweightof water, and thenmaturing themixture solution,- 
addin 9 the said puXverized mixZure to the mzxzure soXution 
and mixing them together, pressin, and drying the mixture,- 
penetrating damp proof resin to the mixture,- and secondiy 
pressing and drying the mixture. 

Purthermore, besides the paneX for buiXding purposes, 
the inventor also developed a method of manufacturing various 
f ormed products from pulp, which can be used at home and 
industrzal szzes, as disclosed in Korean Patent application 
No . 200 0-77740 entitled "a method of manufacturing dry-type 
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pulp 



formed products and pulp formed products" 



SUMMARY OF THE INVENTION 

The object of the present invention is to provide parts; 
5 of an air cleaner for automobiles such as fixing caps and porou# 
net s made of recycled waste paper and a method of manuf acturin S 
th e same, thus nursing resources and reducing waste of foreign 
currency. According to the present invention, parts of an air 
oleaner having an excellent guality can be manufactured at 
10 moderate costs, that is, at about 40 to 50% of the costs for 
m anufacturin 3 conventional parts of the air cleaner. 

^otherobject of the present invention is toprovide fixing 
oaps and porous nets for an air cleaner and a method of 
^nufacturing the same, without the problem of secondary 
1S pollution, generation of paper sludge, occurring in a 
conventional wet process. 

A further object of the present invention is to provide 
a m ethod of manufacturing parts of an air cleaner by using waste 
paper as it is, without the process of pulverizing the waste 



7 



rf^ © P CT/KR200J/001782 

WO 2004/(120737 



pap er, w hl ch was necessary in the — S prior P atent 
app Uc a tion. end thus renderin 9 the present method simpler an. 
mo re economical Chan the conventional method. 

A £u rther object of the present invention is to provid| 

ma nufacturin g the same by recyclin. waste paper caus.n, no 
envir onmental portion due to its biode.radability , by which 
che environment can he competible with the functionality. 

A t urther object of the present invention is to provide 
10 environmentally friendly parts of an air cleaner and its 
ma nuf a cturin 9 method, overcomin 9 the disadvanta.es of the 
conventionalmethodwhe^einendocrinedismptingchemicalssuch 

a3 dioxine. which are aiso c.lled ..environmental hormones- and 
Harmful tothehumanbod y , were releasedby usin 9 waste polyester 

15 fiber and polypropylene. 

In order to achieve the above objects, a method of 

- of an air cleaner according to the present 
manufacturing parts of an air clean 

invention comprises the steps of: 

dipping 120-180 parts by weight of waste paper into 350-500 



(j) p C T/KR2003/001782 

WO 2004/020737 

soda thereto to S «U ana — « the - paper 
pa ra £f inwa, S-10 parts h y wei g ht or acrylemide, 

al oohol, a. P^erahl, S-X. P~ - — <* ^ ^ 
them by stirring; 

tra ns f errin g the waste paper solution to a tan,,- 

10 solution mixture can soak the molds,- and 

oompressin, and dr y in g t h e waste paper solution mixture . 

-■s^r, are those obtained by 
net s according to the present invention are 

the above manufacturing method. 

d in the present invention can be waste 
15 Waste paper used in the pr 

Dapers and boxes which have been dumped 
newspapers, magazines, papers an 

n^e of the waste 

f romof £ ices, homes, public institutes, etc. 

pap er in the present indention rs espeoiallv P^er.hle in that 
che bl ode g radahiUt y o £ the waste paper can tremendously reduce 
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the environmental pollution, which occurs dur.ng and after the 
conventional manufacturing method of the parts of an air cleaner . 
Detailed description of the present invention will be provided 
hereinafter . 

!. Process of manufacturing a raw material solution: 
XSO-180 parts by weight of waste paper (20g per one sheet 
of newspaper, is dipped into 350-500 parts by weight of water 
and 5-10 parts by weight of caustic soda is added thereto. Then, 
the waste paper solution is swollen for . 40-60 mrnutes and 
homogenized by stirring it for 30-50 minutes in a stirrer. 

The caustic soda is added to swell the waste paper in water 
and to regularly disperse it. Then, the waste paper solution 
becomes alkaline. The caustic soda is generally used to 
manufacture synthetic fiber, paper, pulp, foods and 
pharmaceuticals, tosoftenwaterandgeneratehydrogenandcarbon. 
It is not a harmful substance and causes no environmental 
pollution. 

To the waste paper solution, 20-25 parts by weight of 
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paraftl n wax .dissoived in 30-35 parts by weight of alcohol, 
i. *da„ d stirred for 10-15 minutes. T h e paraffin wax is added 
to the waste paper solution to maKe a final product obtained 
damp-proof . It is generally used in the manufacture of candles , 
s crayons, cosmetics and textiles and for polishing and water 
repelling. It is not a harmful substance and causes no 
environmental pollution. 

Th en. to the waste paper solution obtained, 5-10 parts by 
„ eigh t of acryla m ide is added and stirred for 10-15 minutes. 
10 The acrylamide is added for the increase of paper strength of 
a£ inalpaper£ormedproduct. It is odorless andwhite crystalline 
poller, and is widely used for treatment of sewage, soil 
Edification, textilemodification, increase of paper strength, 
etc. It also causes no environmental pollution. 

Then, 3-5 parts by weight of colloidal silica is added to 
th e waste paper solution and stirred for 10-15 minutes. The 
colloidal silica is added to increase cohesive force among paper 
particles by binding them, to maintain tensile force and 
durability of a final paper product and to improve the robustness 
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of a paper £o r«d product . It is a colloidal solution of ultrafine 
particles of anhydrous silica and as it has strong adsorptive 
power and adhesive force, it is widely used as a s.zrng agent 
in the manufacture of cotton and wool textile and as a catalyst . 
5 It also causes no environmental pollution. 

Then, 15-20 parts by weight of polyvinyl alcohol is added 
to the waste paper solution and stirred for XO-15 minutes. The 
polyvinyl alcohol is added for cohesive force to the waste paper 
solution and to form a membrane on the surface of the paper formed 
10 product, thus increasing tensile force and durability of a final 
paper product. It is water-soluble white powder and odorless, 
- and is used in a wide range of manufacturing processes as it 
being excellent in conglutination property, penetrating 
property, tensile strength, oil resistance, vapor permeability, 
15 and abrasion resistance. It is not toxic and causes no 
environmental pollution. 

Further. 5-10 parts by weight of dye is optionally added 
to the waste paper solution and stirred for 5-10 minutes. 

in the above procedure, the paraffin wax, the acrylamide, 
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che colloidal silica, the polyvinyl alcohol and the dye can ha 
added all together to the waste,: paper solution in the stirrer. 
However, for the easiness of .rx.no process, it is preferable 
that the additives be added in sequence. 

2 . process o£ compressing the waste paper solution mixture : 
Th e waste paper solution mixture thus obtained is 
transferred to the tan,. Then, while slowly dissociating the 
„ a ste paper solution mixture to prevent prestation, intaglio 
10 forming molds are dipped into the tan, so that the waste paper 
solution mixture can scat the molds for S to 20 seconds. 

The intaglio forming mold is made of aluminum having pores 
of 2 - S mm and internally has a stainless steel with a net of space 
0.32H/S attached thereto. 

The intaglio forming molds are then raised and compressed 
embossed forming molds with the pressure of 50-SOU t,« at 
the temperature of 100-120!= for 2 to 10 seconds, thus 
s trengthening binding force and tensile force of the mixture. 
AC this time, the moisture contained in the mrxture is sucked 
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by 
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in trough the pores . — for 3 to ,0 seconds. 

Then , wnile raising the embossed forcing .olds, caps and 

por ous nets formed in the intaglio foxing molds are inspired 

^ transferred to a drying machine. § 
in vacuum and transreneu ^ 

5 

3. Drying process: 

=,r-P dried by a tunnel -type 
The formed caps and porous nets are dried y 

bel t dr yi ng machine at the temperatures of 00-^. rhen, 
ma nufacturing of fixing caps and porous nets according to tne 
10 present invention is completed. 

The conditions of time, temperature, pressure and vacuum 
inth eahove compressing and drying procedures are tnose chained 
^imumhytheinventoroftnepresent invention trough repeated 
experiments . 

15 

BRIEF DESCRIPTION OF THE DRAWING 

Fig . x is a schematic diagram show.ng steps of a method 
of ma nuf acturing parts of an air cieaner according to the present 
invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Terence -ill now be »,e in detail to a preferred 
embodiment of the present invention in conation with the 
5 accompanying drawing. 

(20g per one sheet of newspaper, was dipped into S00 g of water 
in a stirrer. 

8g of oaustic soda was added as a swellin g a g ent to the 
10 waste paper solution and the solution was swollen for about SO 
mi nutes. Then, the waste paper soiution was homo g eni Z ed h y 
stirring for 50 minutes. 

To this homogenized waste paper solution, 2S 9 of paraffin 

in 3 5q of ethanol , was added and 
«ax, which has been dissolved in 35 g o 

15 stirred for IS minutes. 

Then , to the waste paper solution thus obtained, 10g of 
acrvlamrde was added and stirred for IS minutes. 

Fur ther. S 9 of oolloidal silica was added to the waste 
paper solution and stirred for IS minutes. 
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15g of polyvinyl alcohol dassolved in iOg o £ water was 
added in seguence to the waste papa, solution and stirred for 
15 minutes. 

Fo r one appearance of a final forced product . 10g of dye 
5 „as added to the waste paper solution and starred for 10 .inutes . 

The waste paper solution .axture thus obtained was 

transferred to a tank. 

In the tank, while slowly dissociating the waste paper 
soluti on .ixture to prevent precipatation. intaglio forcing 

the waste paper solution .ixture could soak the forcing .old 

for 7 seconds . 

Th e antaglio forn,ing .olds are made of .luminal having 
por es of 3^ and each of the forcing .olds internally has a 

. f n -i q thickness X space 0.32H/S 
15 stainless steel with a net of 0.18 thxckn 

attached thereto. 

Th e alu.inu. and stainless steel nets do not rust by 
pasture unlike the .etal iron, and they are light and reduce 
■theconsu mP tionofenergyduetotheirhaghther m alconductivity. 
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,„ order to enhance the effrcrency of the process, Che 
£o rming molds are provided with a plurality of pores and 
internal have stainless steer nets attached thereto, so that 
Che particles o£ the waste paper solution fixture do not outflow 
5 from the nets and the morsture contained in the solution mixture 
can rapidly be removed. 

Then, the ■ intaglio forming molds were raised and 
compressedby embossed forming molds with the pressure of 50 - 60kg 
t,ct at the temperature of 120^ forSseconds, and the moisture 
10 contained in tbe mixture was sucxed in through the pores in 
vacuum for 5 seconds. \ 

The use of the vacuumpressure in the above process enhances 
t he efficiency of suction in removing the moisture remaining 
in the solution mixture rapidly. 

Then, while raising the embossed forming molds, caps and 
porous nets formed in the intaglio forming molds were inspired 
in vacuum, and being contained in a standard frame, they were 
transferred to a drying machine. 

The formed caps and porous nets were contained in the 
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standard frame made' of aluminum while they -re "eing 
transferred, so that they could be prevented fromberng twisted . . 

The transferred caps and porous nets were dried by a 
tunnel-type belt drying machine at the temperature of 9SV . 

Then, caps and porous nets according to the present 
invention with the thickness of 3.S-S- were obtained. 

The air cleaner manufactured by using the caps and the 
porous nets according to the present invention had the 
efficiency of initial cleanness 9,. 7%, the efficiency of life 
10 cleanness 99.2%, and the amount of piling up the dust 

and there had been no destruction nor distortion (refer to 
the Experimental Data obtained from the Korean Agency for 
Technology and Standards: Experimental procedure KSK3029 for 
air cleaner filters for engines) . 

According to the present invention, a large quantity of 
caps and porous nets can be produced in a short period of time. 
F or instance, 4 to 10 caps or porous nets can be manufactured 
in succession by forming the molds to cover the number of 
products acceptable under the standards and by dipping the 
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molds into the waste paper solution. 

As described above, the parts of the air cleaner for 
automobiles according to the present invention can be 
manufactured at moderate costs, at about 40 to 50% of the costs 
5 for manufacturing conventional parts for the arr cleaner, by 
recycling the waste paper. 

The fixing caps and porous nets according to the present 
inventionoausenoproblemof secondarypollution, thegeneration 
of paper sludge, occurring in a conventional wet process. 

Further, the present invention reduces the amount of 
industrial waste and causes no environmental pollution due to 
the biodegradability of the waste paper. 

Furthermore, the present invention provrdes 
environmentally friendly parts of an air cleaner and its 
15 manufacturing method, overcoming the disadvantages of the 
oonventional method wherein endocrine disrupting chemicals such 
as dioxine were released by using waste polyester fiber and 

polypropylene. 

It will be apparent to those skilled in the art that various 
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edifications and variations can he made to the present invention 
wrthout departing fro™ the spirrt and scope of the invention, 
ion cove 

within the scope of the appended claims 



Th e present xnventxon covers the modifications and varxatxons 



thereof provided they come v 
and their equivalents. 
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